The alpha 2 chain of collagen type VI sequesters latent proforms of matrix-metalloproteinases and modulates their activation and activity.
The extracellular matrix (ECM) attracts increasing attention as a store of biologically active molecules and as a reservoir of potent cell signalling molecules released by proteolytic action. Both, cytokines and proteases mediating such release are sequestered in the ECM. Here, we found matrix metalloproteinase (MMP) proforms closely associated with collagenous septae in fibrotic liver tissue, and we screened immobilized human placenta-derived collagen chains and other ECM proteins for MMP-binding activity. Following the establishment of a novel highly-efficient two-step chromatography procedure for the isolation of the purified alpha-chains of the pepsin-resistant triple-helical CVI fragment (CVI/PR) solid phase and surface plasmon resonance binding studies were performed. We identified the triple-helical domain of the alpha2 chain of microfilamentous CVI alpha2(VI) as having nanomolar affinity for the collagenases proMMP-1, -8 , -13 and stromelysin-1 (MMP-3), thus extending the repertoire of pericellular and substrate-based interactions of MMPs. Enzymatic activity assays enabled the correlation of MMP activity with CVI binding, in that alpha2(VI) chain-mediated inhibition of enzymatic activity is accompanied by increased binding. Similar results were shown for the gelatinase proMMP-9, whereas for proMMP-2, the alpha2(VI) chain at low concentrations seems to interfere with prodomain binding resulting in enhanced activity without scission of the prodomain. Stable complexes of proMMP-2 and alpha2(VI) chain competed with gelatinase binding to the preferred ligand, collagen type I. In conclusion, the alpha2(VI) chain modulates MMP availability by sequestering proMMPs in the ECM, blocking proteolytic activity. Therefore, CVI and especially its alpha2(VI) chain might serve as a lead structure for MMP-based therapeutics which modulates the action of these matrix components, e.g. in fibrosis and cancer.